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Amendments to the Oaims 

1 . (Original) A sub-assraibly conqxrising a semiconductor chip and a chip 
earner, said carrier comprising a) a cote containing a voltage/ground plane, a first top signal 
plane forming the top of the core above the voltage/ground plane» the planes separated from one 
another by a layer of dielectric material; b) a second top signal plane above the first signal plane 
and separated j&om the first layer by a layer of dielectric material, and c) a conductive layer 
spaced fiom the second signal plane by a layer of dielectric material, the conductive layer 
forming the top sur&ce of the earner and being electrically cot^led to the semiconductor chip 
positioned above the chip carrier, to deliver signals to and firom the chip through the conductive 
layer to the top surface of the second signal plane; said chip having a planar sui&ce, the edges of 
which create a footprint image on the carrier, the signals fcom the chip enterioe the carrier 
within the area of the footprint image, circuit lines on a surjCace of the second signal plane 
routing a first set of signals to a location outside the area of 'die footprint image and routing a 
second set of signals cIosct to an edge of the footprint area; the circuit lines coupled to microvias 
extending through the second signal plane down to the first signal plane, at least some of the 
second set of circuit lines being rerouted on the first signal plane to a location outside of the 
footprint area or to a location within the footprint area closer to an edge of the footprint area, the 
core having a plurality of conductive vias through whidiaU of the signals are adapted 
transmitted between the chip and a printed wiring board. 

2, (Original) The sub-assembly according to claim 1 wherein the core of 
the chip carrier further includes a first bottom signal plane below and sq>arated fit>m the at least 
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one voltage/power plane by a layer of dielectric material, said carrier fiirdier including a second 
bottom signal plaiie beneath and separated ficom the first bottom signal plane by a layer of 
dielectric materiaU aud a bottom conductive layer forming the bottom of the carrier adapted to be 
attached to a printed wiring board, and separated from the second bottom signal plane by a layer 
of dielectric material- 

3. (Original) The sub-assembly according to claim 1 wherein the carrier 
is electrically coupled to the planar surface of the chip through a flip diip connector. 

4. (Original) The sub-assembly according to claim 3 wherein the flip 
chip connector comprises a C4 connector. 

5. (Original) The sub-assembly according to claim 1 wherein the carrier 
is adaptfd to be connected to the printed wiring board through a ball grid array. 

6. (Original) The sub-assembly according to claim 2 whmin the 
dielectric layers separating the planes in the core are reinfinced with glass fibers, and the 
dielectric layers separating the signal planes and conductive layers above and below the core are 
unreinforced. 

7. (Ori^nal) The sub-assembly according to claim 1 wherein the second 
top signal plane has a top sur&ce that contains a plurality of conductive pads, and the circuit 
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lines on said signal plane are electrically coupled to the conductive pads by means of microvias 
passing ^ough the pads down to the first signal plane. 

8. (Original) The sub-assembly according to claim 1 wherein flie circuit 
lines that aie rerouted closer to an edge of the footprint area on the second signal plane and on 
the first signal plane are moved a distance of between about 200 microns and about 400 microns 
closer to the edge of the foo^rint area. 

9. (Wiflidrawn) A method for increasing the number of signals passing between a 
s^niconductor chip and a printed wiring board through a chip carrier, wherein the chip has a 
generally planar shape that creates an imaginary footprint area on a planar top surface of a 
carrier on which the chip is mounted and through which the signals pass between the chip and 
the chip carrier, vs^ein the chip carrier mdudes a core having at least one voltage/groxmd 
plane, a first signal plane spaced above and electrically isolated from the voltage/ground plane 
byalayerof a dielectric material, the canier further including a second signal plane separated 
from the first signal plane and electrically isolated there fix>m by a dielectric layer, and a top 
conductive layer electrically connected to the chip and separated firom the second signal plane by 
a dielectric layer, 

the method comprising the step of routing a first set of signals on the second signal plane 
to a location outside of the footprint area of the chip* 
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10* (Withdi«wn) The method according to claim 9 including the additioi^ 
routing a second set of signals on the second signal plane &om within the footprint area to a 
location closer to an edge of the footprint area. 

1 L (Withdrawn) The method according to claim 10 fipolher including the step of 
passing the second set of signals that have bera routed closer to the edge of the footprint area on 
the second signal plane through microvias in the second signal plane to a surface of the first 
signal plane, and rerouting at least some of the second set of the circuit lines on the first signal 
plane to a location outside of an edge of the footprint area* 

12. (Withdrawn) The method according to claim 1 1 comprising rerouting at least 
some other of the second set of circuit lines on the first signal plane closer to an edge of the 
footprint area. 

13- (Withdrawn) The meUiod according to claim 12 fiirtho: including the step of 
routing additional signals to a location on Ifae first signal plane outside of the chip fooQ>rint area. 

14. (Withdrawn) The method according to claim 13 including passing all of the 
routed and rerouted signals through the carrier core to the printed wiring board. 

15. (Withdrawn) The method according to claim 14 wherein the signals are routed 
and rerouted on the first and the second signal planes along conductive transmission lines on a 
sur&ce of said planes. 
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16. (Withdrawn) The method according to claim 9 fkirfher including the step of 
routing at least some of the signals in the top conductive layer to a location out$ide of the 
footprint area or closer to an edge of the foo^xrint area, and hereafter coupling these signals 
throu^ microvias to the second signal plane. 

17. (Withdrawn) The method according to claim 10 wherdn the circuit lines on the 
sur&ce of the first signal plane and on the second signal plane thai are moved closer to an edge 
of the footprint area are moved a distance of between about 200 and about 400 microns. 

18. (Withdmwn) An electronic package comprising: 

a) a s^niconductor chip having a given planar surface containing a plurality of solder 
members through which signals are passed; 

b) a printed wiring board; 

c) a substrate carrier having 

1) at least one power planC) 

2) at least a first top signal plane between the at least one power plane and 

the chip, and at least one bottom signal plane between the pow^ plane and the printed 
wiring boards 

3) a conductive plane between the first top signal plane and the semiconductor 
chip, said conductive plane in contact with the plurality of solder members on the planar 
surface of the chip, 

4) ciTTcnit lines passing along and through the top signal plane for transmitting 
signals between the chip and the printed wiring board, 
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wherein llie planar surface of the chip fonns an imaginary footprint area on the 
substrate canier, with edges defining the planar shape of the chip, and at least some of the 
circmt lines aie&nnedont on the sur&ce of said first top signal plane from the 

j imaginary footprint area toward an edge of the footprint area before passing through the 

j at least one power plane. 

19. (Withdrawn) The electronic package according to claim 1 S wherein the substrate 
earlier includes a second top signal plane between the first top plane and the conductive plane, 
separated from both planes by a layer of dielectric material, wherein circuit lines are &xmed out 
on the second top signal plane, some of them extending outside of the footpdnt area, and the 
ginned out circuit lines are then passed through the second top signal plane to die first top signal 
plane wherein any fanned out circuit lines that are within the footprint area are lurther fanned out 
on the first top signal plane whereby at least some of them extend outside of the footprint area, 
and all of the &nned out circuit lines are passed tiburough the at least one power plane to the 
printed wiring board. 

20. (Wi&drawn) The electronic package according to claim 1 9 wherein additional 
circuit lines aie fanned out on Ibe first sigoal plane that are fanned out toward the edges of the 
footprint area on the second signal plane. 

2L (Withdrawn) The electronic package according to claim 19 \rfierein the circuit 
lines are fanned out on the second signal plane a distance of at least between about 200 microns 
and about 400 microns toward the edges of the footprint area, and tbe circuit lines are &nned out 
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on the first top signal plane a distance of between about 200 microns and about 400 microns 
to^vard the edges of the footprint area. 

22. (Withdrawn) The electronic package according to claim 1 8 wherein the substrate 
carrier includes a core, and the last least one power plane is embedded in the core. 

23. (Withdrawn) The electronic package according to claim 22 wherein the jgrst top 
signal plane fomis the top of the core* 

24. (Withdrawn) The electronic package according to claim 1 8 wherein the substrate 
is electrically joined to the chip through a flip chip connection. 

25. (Withdrawn) The method of making an electronic package composed of a 
semiconductor chip, a printed wiring board, and a chip carrier, vliereln the chip carrier is 
coupled to the printed wiring board to transmit signals between said chip and said boards said 
chip having a planar sur&ce facing the carrier through vMch the signals are transmitted, said 
planar surface defined by edges delimiting an imaginary chip footprint area on the carrier the 
method comprising the steps of 

a) forming a earner core, said core composed of at least one voltage/power plane 
between a first top signal plane comprising the top surface of the core and a first bottom signal 
plane comprising the bottom surface of the core, and a dielectric material electrically isolating 
each of the planes fiom one another; 
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b) forming electrically conducting vias vertically throii^ the core joining circuit lines on 
tbie first top surface to circuit lines on the first bottom plane; 

c) laminating a second top signal plane on top of the first sig^ 

from by a layer of dielectric raalerial, and laminating a second bottom signal plane to Ihe bottom 
of the first bottom signal layer, separated 1herefix)m by a dielectric layer; 

d) routing a first set of circuit lines on tiie second top signal plane to a location outside of 
the footprint area on the carrier, and routing a second set of circuit lines on the second top signal 
plane in closer proximity to the edges of the footprint area 

e) forming microvias through the second top signal plane to Ihe top of the vias in the 
core, and forming microvias extmding fix>m the bottom of the vias through the second bottom 

signal plane to the bottom conductive layei^ 

f) completing the assCTiblyoftbe carrier by covering the second top signal plane with a 

layer of dielectric material, covering the second bottom signal plane with a layer of dielectric 
material, laminating ttie second top signal plane to a top conductive layer, and la minating the 
second bottom signal plane to a bottom conductive layer; 

g) forming microvias from the top conductive lay^ down to llie second top signal plane 
and forming microvias from the bottom conductive layer up to tixe second bottom signal plane; 

g) electrically coupling the semiconductor chip to the top conductive surface of the 
earner; and 

h) electrically coupling the printed wiring board to the bottom conductive surface, 
whereby at least the first set of circuit lines that are routed on the top signal planes pass through 
the core outside of the footprint area, and at least some of the second set of circuit Imes pass 
through the footprint in close proximity to the edges of the footprint area. 
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26. (Withdrawn) The metibiod according to claim 25 including lou^ 

lines on the top surfsice of the second top signal plane out of the footprint area and other circuit 
lines fiom within the jfoo^rint area to a location that is closer to the edges of the footprint area. 

27. (Withdrawn) The mettiod according to claim 25 including the additional step of 
routing circuit lines on the first signal plane away from the footprint area. 

28. (Withdrawn) The method accordiiig to claim 25 wherein the chip carrier is 
electrically coupled to the chip throu^ a flip-chip connection. 

29. (Withdrawn) Tlie method according to claim 25 wherein the carrier is 
electrically coupled to the printed wiring board through a ball grid army. 

30. (Wi&drawn) The method according to claim 25 wherein the circuit lines on the 
first top signal plane and the circuit lines on the second top signal plane that are routed closer to 
an edg^ of the footprint area are moved a distance on the respective sur&oe of between about 
200 microns and about 400 microns closer to the edges of the footprint area. 
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